Excerpt] In this paper, we show how labor turnover considerations can be integrated into the human investment theory of migration and demonstrate that such a model provides a much better explanation for migration rates into major metropolitan areas than the conventionally-used unemployment rate. The method used here may be of interest as well to researchers working on other human investment problems that also have a multi-period dimension.
IN recent years; economists have analyzed migration among geographic areas as a form of human investment whereby individuals are thought to incur present costs (both monetary and psychic) in the hope of receiving higher future earnings and other benefits.' The essence of human investment theory is the assignment of a primary causal role to present values of spatial differences in economic opportunity as a determinant of migration.2 An issue of considerable importance is the translation of these general human investment notions into concrete theoretical and empirical terms. The problem centers on the multi-period investment horizon and consequently on measures of job stability and turnover when there is unemployment and uncertainty. Virtually all empirical studies to date have taken as an (inverse) index of economic opportunity the unemployment rate for the area in question. Previous researchers who have used the unemployment rate have encountered serious empirical difficulties. Some have found higher migration rates into high unemployment areas,3 while others have found the unemployment rate to be statistically insignificant as an explanatory variable.4 In only a few studies has the unemployment rate been found to be an important deterrent to migration, and even then, only for certain population subgroups.5 Thus, Greenwood (1975, p. 411) concludes: "One of the most perplexing problems confronting migration scholars is the lack of significance of local unemployment rates in explaining migration."
The empirical difficulty with the unemployment rate may well have a conceptual underpinning. A priori, we might suppose that unemployment rates are not very satisfactory measures of economic opportunity for potential migrants, who for reasons to be discussed below would presumably be more concerned with the probabilities of acquiring and retaining employment than with the average employment rate among all workers in the market. Thus, it would be expected that labor turnover variables (such as rates of new hires and layoffs) would play an important part in the explanation of migration.
In this paper, we show how labor turnover considerations can be integrated into the human investment theory of migration and demonstrate that such a model provides a much better explanation for migration rates into major metropolitan areas than the conventionally-used unemployment rate. The method used here may be of interest as well to researchers working on other human investment problems that also have a multi-period dimension.
I. Unemployment and Labor Turnover in the Human Investment Theory of Migration
The human investment theory of migration developed by Sjaastad (1962) and others was originally formulated without regard to unemployment; differences between labor markets in the present discounted value of future lifetime income (PV) were taken as the primary Received for publication April 21, 1975. Revision accepted for publication January 14, 1976. * Financial support for this research was provided by the Economic Growth Center and the Irving Fisher Fund of the Department of Economics. I acknowledge with gratitude the research assistance of Julia Collins and Judy Oder and the helpful comments of Alan Gustman, Eric Hanushek, John Quigley and the referees of this REVIEW on an earlier draft.
1 The path-breaking paper in this area is that of Sjaastad (1962) . Among other studies that have adopted the human investment approach to migration are those of Bowles (1970) In a world without unemployment, PV would simply be the discounted sum of annual wages: T PV1 = , [Wt/(l + r)t].
(2) If we were to suppose that the wage will remain the same over one's lifetime and that the planning horizon is very long, the sum in (2) is equal to6 PV1 -(W/r).
(
We turn now to the specification of PV in a world of unemployment. The simplest way of introducing unemployment into a human investment decision is to multiply the wage when employed by one minus the current unemployment rate: 
This procedure has been followed in a study of migration in Canada by Laber and Chase (1971) . Several other studies have introduced the unemployment rate as a separate variable determining expected PV in a multiple regression explaining migration :' PV3 = g(W, U).
There are many reasons to believe that from the perspective of a potential labor force migrant the unemployment rate provides only an imperfect index of the tightness or looseness of alternative labor markets and, therefore, the explanatory power of models like (4) or (5) which use the unemployment rate would be limited. Most important is the fact that the unemployment rate pertains to the entire stock of workers and jobs, in particular including those experienced workers who are secure in their present positions and those jobs which are already filled. Migrants, however, are presumably more concerned about turnover in the labor market and would be expected to pay much more attention to the rates at which hiring for new jobs is taking place, currently-employed workers are losing or leaving their jobs, and the like.8 Furthermore, these turnover variables are likely to be more sensitive indicators of differences in labor market conditions than is the unemployment rate.9 Finally, recent labor market research has found that the disaggregation of labor market information into component flows is helpful in understanding the unemployment experiences of different labor force subgroups at different points in time."0 Since migration is also influenced in an important way by anticipated accessions and separations of workers and jobs, similar gains in understanding might be expected by treating migration in terms of labor turnover.
For all these reasons, the unemployment rate may not be the best guide to employment conditions in alternative labor markets from the point of view of potential labor force migrants, and measures of labor turnover would appear preferable. The types of turnover variables used in this study are the rates of new hires and layoffs in each labor market.
The easiest way of including the probabilities of obtaining and remaining in a job is to enter 6 This is the main explanatory variable used by Bowles (1970) . 7 Among these are Courchene ( 8 For an excellent discussion of turnover in labor markets, see Hall (1972) . The 1975 Economic Report of the President (pp. 102-105) offers a clear, concise discussion of labor turnover as a cause of unemployment differences. For a thorough analysis of the patterns of unemployment experiences among workers from a turnover perspective, see Hosek (1975) . 9 This point is usually made in the context of cyclical variability in labor markets but it applies equally in the cross section. 10For example, the unemployment rate of blacks is consistently double that of whites over the business cycle. VVhy this is has been analyzed in terms of racial differences in the duration of a spell of unemployment vs. the number of spells (see Smith and Holt, 1970) , instability of workers of different races vs. the instability of the jobs available to those workers (Hall, 1972) , and changing job permanence and labor force entries and exits over the cycle (Perry, 1972) . Additional analysis reports that black employment is adversely affected by economic downturns to a greater relative extent than white employment (Gilroy, 1974) . These and other studies, singly and together, suggest that the unemployment rate may be too gross a measure and additional understanding can be gained from a turnover approach. them as separate independent variables in a multiple regression along with the discounted wage:
where Pue is the probability of moving from unemployment (u) to employment (e) during a period given that tone is unemployed at the beginning of the period (and similarly for Peu). This empirical specification, while straightforward statistically, cannot be readily derived or interpreted in terms of the presumed behavior of individuals deciding whether or not to migrate. As we have seen, the human investment framework suggests that the relevant variable is the discounted present value of expected future income, which depends upon wage rates and the expected probabilities of being employed in each future period. One would not suppose that equation (6), which simply projects today's new hire and layoff rates into the future, would adequately reflect expectations of future employment probabilities. We must search for a conceptual apparatus that does. One specific way of estimating future probabilities of being employed based on current data on job accessions and terminations is to regard the labor market as having two statesemployment and unemployment -with individuals facing a matrix of probabilities of remaining in or moving between the two states. The transition matrix may be written as _[Pee (t) Peu (t)1 P Pue(t) P (t) i( where Pij(t) is the probability of moving from state i to state j during time t. As a first approximation, we may suppose that individuals behave as if they take present transition probabilities and project them into the future as though the current values will prevail forever. By assuming constancy of the components of the P(t) matrix, the mechanism determining the employment probability is a first order Markov process."1 As shown in Fields-Hosek 
As noted above, among the most important questions asked of human investment models of migration is how much they contribute to our understanding of the amount by which various labor markets gain or lose workers on balance. Thus, the general hypothesis of these models is that labor markets with higher present values (PV) would have higher net in- 11 In models based on the unemployment rate (cf. equations (4) and (5) and footnote 7), it is implicitly assumed that individuals behave as if they calculate the.current employment probability (approximated by one minus the unemployment rate), project it (rather than the transition probabilities) into the future as if today's values will prevail forever, and calculate present values from these data, to which they then respond in their migration decisions.
Thus, the assumptions of the Markovian approach are no more stringent than those of conventional unemploymentoriented models, except insofar as it requires processing of three pieces of information (the wage, probability of getting a job, and probability of losing a job) rather than two (the wage and unemployment rate). For a brief but clear introduction to Markov processes, see Kemeny and Snell (1962) .
12An individual is ineligible to receive unemployment compensation if he quit his last job or is a new entrant or reentrant to the labor force. In recent years, between onehalf and two-thirds of the unemployed in any given month were not receiving unemployment benefits for one reason or another. The assumption that a migrant will initially be unemployed is not crucial to the analysis. For migrants who have previously arranged for a job, and for whom E(O) = 1, the expression for PV is virtually the same as equation (9), with the one exception that Pue in the numerator of the last term is replaced by (r + Pue) Suppose that e% of migrants to a city move directly into a new job. Then the average Markovian PV, weighting the two present value expressions by e and (1 -e), respectively, is [(l+r) /r W[(Pue + re)/(r + Pue + Peu)], which differs from (9) by the addition of re in the numerator of the last term. We can take r to be the same for every city. In the absence of data on e, we might reasonably expect that the inter-city variation in re is of the second order as compared with inter-city variability in Pue. Hence, the error in measurement in equation (9), owing to neglect of moves with prearranged jobs, is presumably small.
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THE REVIEW OF ECONOMICS AND STATISTICS migration rates (NETAIIG) than those with lower PVs or, according to the alternative specifications given by equations (3), (4), (5), (6), and (9), respectively, The specific hypotheses of this paper are that the labor turnover models (iv-v) are superior to models which rely on the rate of unemployment as an index of the likelihood of being employed in future time periods (ii-iii) and that the Markov transition model (v) is superior to the linear turnover model (iv). _ f(PV3)t1z f(W/r, U) .................... 
II. Empirical Specification of the Model

Courchene, Laber-Chase). To my knowledge, the only study which has investigated migration involving units as small as SMSAs is that of Lowry.
15 Cost-of-living data are also available for Honolulu, San Diego, and San Francisco. Because of its special geographic position, Honolulu was excluded from the sample. San Diego and San Francisco were excluded because labor turnover data were not available for them. 16 In some SMSAs, local labor market conditions changed substantially over the migration period 1965-70 (e.g., widespread layoffs due to shutdowns in the aerospace industry in Seattle). In such cases, local labor market conditions in the later years of the period would be expected to provide a better explanation for labor force flows than would the 1965 data. Nonetheless, data for the later years have not been included as explanatory variables in this paper because rates of unemployment, new hires, and layoffs later in the period are very likely caused at least in part by migration in the earlier years. Simultaneous equations bias would consequently be expected in the net migration equations of this paper if later variables were included. By predating the explanatory variables, we avoid this bias, but we also understate the explanatory power of labor turnover based migration models. The use of a more complete model of the type described in footnote 17 would be expected to increase the proportion of variance explained. This awaits additional research.
equations bias owing to the fact that migration influences contemporaneous economic variables as well as being influenced by them.17
The The present values were calculated using a monthly discount rate of 1 %.
Summarizing the above discussion, for the empirical formulation of the five forms of the human investment migration model corresponding to equation (10), we have
We turn now to the results. 17 For a careful examination of this question, see Muth (1971) . There remains open, however, the possibility that pre-dating the wage, unemployment, and turnover variables would not remove all the bias, since it might be that migration, wage levels, and unemployment might all be determined by some as-yet-unspecified process which may be going on in the local economy. A thorough examination of this possibility requires a full model of demand and supply in local labor markets, perhaps along the lines pursued by Greenwood (1973) , and lies well beyond the intended scope of the present paper.
18 The BLS publishes three series of budgets to permit inter-city comparisons of the cost of maintaining given standards of living for a family of four. The Intermediate Budgets for 1967 were selected for use here as most representative of the median family. These were in turn adjusted by the consumer price index for 1959 and 1969 to yield indices of relative living costs in different cities in the two years. These indices varied substantially, with the largest in 1959 being 16%o greater than the smallest in that year, and in 1969 20%o greater. These variations are substantial as compared with the range of values for nominal median incomes, which amounted to 25%o in both years.
A referee of this REVIEW has taken issue with the real income measure used in this paper. Drawing upon a recent analysis of the BLS budget by Sherwood (1975) , the referee has written: "The BLS budgets . . . are not intended to be used as precise deflators for comparing real income in different cities. . . . Because the market baskets vary among the 44 cities, the weights are shifted to reflect this, but at the subjective discretion of the budget maker." (Emphasis in the original.) We must then ask the empirical question: How imprecise are these deflators? If the imprecision were very substantial, we would expect to find the regression model performing worse in the presence of cost of living adjustments than in their absence. Yet, supplementary regressions similar to those reported in table 1, using undeflated rather than real incomes, were found to give markedly inferior results: the income variable was always negative and statistically insignificant and the R2 was lower in each case. (These findings are available from the author upon request.) Thus, the use of the BLS Intermediate Budget is justified by its empirical performance. This accords with Sherwood's calculation that "removing the interarea weight variations from the intermediate standard budget has been found to have a small effect on interarea differences in overall consumption costs in the budgets." "become employed" and B be the event "being unemployed,"  and dividing through by P(B) , we see that the probability of becoming employed given that one is unemployed (Pue in (9)) is the probability of being unemployed and becoming employed (approximated by NH) divided by the probability of being unemployed (U). Q.E.D. 
From elementary probability theory, for two events A and B, P(A n B) =P(B) P(AIB). Letting A be the event
III. Empirical Results
The regression results are reported in table 1. Two of the hypotheses of section I are strongly confirmedthe general empirical validity of the human investment approach to migration, and the specific superiority of the labor turnover approach over models based on the unemployment rate. The third hypothesis the empirical superiority of a Markovian formulation of labor turnover as compared with a linear formulationis not supported, but the two are found to provide virtually identical explanatory power.
Beginning with the simple wage, no unemployment model (i), we see that variation among metropolitan areas in median real incomes can explain only 10%o of the variance in net migration rates. The coefficient on this variable, although positive, is not significantly different from zero. The apparent conclusion, therefore, is that present value of income alone provides an insufficient explanation for migration patterns, and other considerations (economic or other) must be brought in.
From a human investment perspective, the natural factor to consider next in the analysis is job stability. Models (ii) and (iii), which take as their measure of job stability the unemployment rate in the SMSA, in multiplicative and linear form, respectively, also perform poorly. None of the regression coefficients is significantly different from zero by conventional criteria and the coefficients of determination (0.13 and 0.16, respectively) are correspondingly low. This is not surprising in light of the difficulties previously encountered in empirical work using the unemployment rate (see footnotes 3 and 4). We must look further.
Turning now to the linear and Markovian versions of the labor turnover models (iv and v), we find a large part of the explanation. These models perform much better than did the unemployment rate in either of the alternative specifications (ii and iii). Both the new hire rate and the layoff rate have the hypothesized sign, and both are highly significantly different from zero. Furthermore, more than half the variance in net migration rates can be explained by these variables along with income, while equally uncomplicated unemployment models could explain n6omore than 16%o.20 These findings are reinforced by the results for the Markovian model. The present values computed from new hire and layoff rates according to equation (13v) are likewise found 20 Note that the dependent variable in this study is the migration rate and that the explanatory variables are strictly economic. Where similar coefficients of determination are found in elementary models in the literature, they usually involve at least one quasi-definitional relationship, as ih the work of Lowry, for example, who explained the absolute number of migrants from origin i to destination j as a function of the population in i. The R2 greater than 0.5 found here is a strong fit as compared with other empirical studies.
to be highly significant, regardless of whether a monthly discount rate of '2 % or 1 % is used.'
In short, labor turnover models seem to represent a substantial theoretical and statistical improvernent over other equally uncomplicated economic models of migration based on unemployment rates.
It is also notewofthy that real income, which is the key explanatory variable in most migration studies, is not found here to add a statistically significant contribution. This suggests the possibility that it may be the availability of jobs, more than the incomes paid once in those jobs, which is the primary determinant of labor force migration. Further research on this question is clearly in order.
In comparing the explanatory power of the two versions of the labor turnover model, we find that the R2 for the Markovian version is not significantly different from the figure obtained for the linear version. The Markovian framework has been advanced as one specific way of dealing with the more general problem of incorporating uncertainty into human investment analysis in an empirically verifiable manner. The results here confirm the utility of such an integration. Nevertheless, it should be remembered that the Markovian model is only one particular specification of a more general class of problems, and its failure to outperform a model with unclear theoretical support (the linearized version) should be interpreted accordingly.
IV. Conclusion
This paper has sought to construct an intertemporal framework for approaching migration and to demonstrate its empirical relevance. Three principal points emerge from the analysis.
First, the validity of the human investment approach to migration is reconfirmed by these findings. It is clear that those factors which economic theory tells us ought to be important in explaining differential labor force migration flows (i.e., differences among labor markets in job opportunities and incomes) are in fact found to have the expected effects and are capable of explaining a considerable share of the variance.
Second, these findings also make clear that general human investment notions must be translated into specific empirical form with great care, for how it is done is seen to make a considerable difference in the explanatory power of the model. In particular, a labor turnover formulation gives a much different picture of the migration phenomenon than an approach based on unemployment rates.
And third, we find that the particular translation by a Markovian process offers a great simplification, for it permits us to compute from regularly published statistical sources a single number representing the value of the future rewards expected to be derived from a labor market, and this number "works." It may be worth noting that similar methods may be applied to other labor market problems of an intertemporal nature. Two possibly fruitful areas of application might be the assessment of the monetary rewards to taking up employment in alternative firms or industries or in training for alternative vocations or careers which differ in job stability. This paper has not attempted to establish a "complete" model of migration by accounting for "nearly all" of the variance. To enhance the explanatory power of the model, future research might usefully proceed in at least two directions.
One course would be to continue to work with net migration. Within this framework, we might try to reduce the amount of unexplained variance by introducing other factors that have been found by previous researchers to be significant determinants of migration flows or that economic theory predicts would be of importance. The economic model itself may be amended, for instance, by allowing for risk aversion and imperfect information. Other non-economic factors like climate might be included as well.
Another potentially useful direction for further study would be to integrate the labor turnover approach into place-to-place models of 21 Column (v) of table 1 reports the present value assuming a monthly discount rate of 0.01. Qualitatively, the results are no different with other discount rates, except of course for the size of the coefficient. Using a monthly discount rate of 0.005, for example, the corresponding equation is NETMIG = -.11270 + .00025 PV, R2 =.54.
(.00005)
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THE REVIEW OF ECONOMICS AND STATISTICS gross migration. This would afford the advantage of recognizing explicitly two important determinants of migration flows: a) the costs of migration between specific origin-destination pairs, as well as the benefits, and b) spatial differences in the location of alternative opportunities for persons residing in different origins. With suitably disagkregated data on migration flows and turnover rates for labor force subgroups, place-to-place models might also help explain why gross migration flows into and out of labor markets are so much greater than the observed net flows. The results of this paper indicate the usefulness of the labor turnover approach as the basis for explaining labor force migration. Hopefully, further research along the lines suggested above will enrich our understanding even further. 
APPENDIX Definitions and Sources of Variables
